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Specification 



1. Title of the Invention 
ACCUMULATOR OF INKJET PRINTING DEVICE 

2. Claims 

(1) An accumulator of an inkjet printing device for 
pressure-accumulating an ink pressure-fed by a pump, and 
feeding this ink to a head portion through an electromagnetic 
valve with a predetermined pressure, characterized in that a 
space in a wall of the accumulator is separated by a diaphragm 
etc. into two chambers, and an ink inflow port from the pump 
and an ink outflow port to the electromagnetic valve are 
provided in a wall of the first chamber, and an opening, to 
which a bellows or a diaphragm having a smaller cross-sectional 
area than an area of the diaphragm is attached, is provided 
in a wall of the second chamber, and a pressure detection pin 
is attached to an outer surface of the bellows or diaphragm, 
and a compression spring is provided between the diaphragm for 
dividing off the two chambers, and a wall surface facing to 
this. 

(2) The accumulator as set forth in claim 1, characterized in 
that an inside of the second chamber is filled up with a liquid. 

3. Detailed Explanation of the Invention 

This invention relates to an accumulator used in an ink 
feed system of an inkjet printing device. 

In the past, in an ink feed system of an inkjet printing 
device, in order to feed an ink to a head with a predetermined 
pressure (3 Kg/cm 2 - 4 Kg/cm 2 ) by reducing a fluctuation of 
a ink feed pressure to a printing head, an accumulator 4 of 
sizable capacity is inserted between an ink pump 1, and an 
electromagnetic valve 3 for controlling ink feed to a head 2 
as shown in Fig. 1. However, when a printing device has been 
left as it is for a long period without using it, an ink is 
leaked albeit only slightly from a joint coupling etc. of 
respective components of an ink feed system, and a pressure 
in the accumulator is reduced, and gets closer to an atmospheric 
pressure according to circumstances. 

A required feed amount of an ink in a steady printing state 
is not so large, and therefore, a capacity of the pump 1 at 
the time of normal operation is set to be small. Therefore, 
in order to increase a pressure in the accumulator, in which 
a pressure has been reduced, up to a predetermined pressure, 
there is need to operate the pump at a higher speed than that 
at normal time. In addition, there is need to close the 
electromagnetic valve 3 until getting up to the predetermined 
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pressure . 

For these purposes, detection means 5 for detecting a 
pressure of an inside of the accumulator 4 is provided in the 
accumulator 4, to detect a pressure in the accumulator 4, and 
a detection signal thereof is amplified by an amplifier 6, to 
carry out control of a discharge rate of the pump 1, and also 
to carry out control of opening/closing of the electromagnetic 
valve 3 through a Schmitt circuit 7. Meanwhile, ink droplets, 
which were not used for printing among ink droplets discharged 
from a head 7 in a jet manner, are collected in an ink tank 
9 and used again. 

As to a structure of the accumulator 4 that has been used 
in the past, an accumulator container 11 is separated into a 
lower chamber 13 and an upper chamber 14 by a diaphragm 12, 
and an ink inflow port 15 from the pump 1 and an ink outflow 
port 16 to the electromagnetic valve 3 are provided in a 
container wall of the lower chamber 13. A compression spring 
17 is provided between a ceiling of the upper chamber 14 and 
a top surface of a diaphragm 12. In addition, a pressure 
detection pin 18 is attached vertically to an upper surface 
center of the diaphragm 12, and its top passes through an 
opening disposed in the container wall ceiling, and its upper 
end is engaged on a push button of a micro switch 19. 

Therefore, an ink flows into the lower chamber 13 from 
the ink inflow port 15 of the accumulator 4 by closing the 
electromagnetic valve 3 and operating the pump 1 at high speed, 
air in the lower chamber 13 is gradually compressed and a 
pressure is increases. This pressure is balanced with the 
spring 17 and spring force of the diaphragm 12, and therefore, 
it is arranged such that the spring 17 is constricted in 
accordance with increasing of the pressure, and the diaphragm 
12 goes up, and in accordance with this, the pressure detection 
pin 18 goes up, and when arriving at a predetermined pressure, 
its upper end has the micro switch 19 operated, changes over 
the pump 1 from a speed at the time of high speed operation 
to a speed at normal time, and also releases closing of the 
electromagnetic valve 3. In this state, a pulsing motion of 
the pump is taken by air in the lower chamber 13 and spring 
constant of the spring 17. 

In the structure of the above-described conventional 
accumulator, a diaphragm, which receives a pressure of 3 - 4 
Kg/cm 2 and operates, cannot earn merely a slight stroke in case 
of very small pressure fluctuation, and detection accuracy is 
bad, and in addition, a width of a blind zone of a pressure, 
which is controlled by this, is also widened and control 
accuracy was also bad. 

Although it would be lying if one said that there is not 
a method of amplifying a slight stroke with a lever ratio at 
all, a backlash due to a working error is unavoidable, and the 
lever ratio can be made only to approximately 2-5 times at 
most . 

This invention aims at providing an accumulator of high 
detection accuracy and control accuracy with a simple 
configuration, which solved the above-described defect 
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regarding pressure detection accuracy of an accumulator used 
in an ink feed system of a conventional inkjet printing device. 

Hereinafter, this invention is explained in detail on the 
basis of drawings showing its embodiment. 

Fig. 3 is a view showing one example of an accumulator 
to which the present invention was applied, and it is the same 
as the conventional device in a point that a space in a case 

21 of an accumulator 20 is separated into a lower chamber 23 
and an upper chamber 24 by a diaphragm 22, and a inflow port 
25, into which an ink flows from a pump, and an ink outflow 
port 26 to an electromagnetic valve are provided in a wall of 
the lower chamber 23, and a pulsing motion of the pump is taken 
by air stored in its upper portion by flowing of an ink and 
spring constant of a spring 27 on the diaphragm 22. 

However, an opening 30 is provided in a wall forming a 
ceiling of the upper chamber 24, and an upper surface of the 
opening 30 is closed by a bellows 31, and the upper chamber 
24 is formed as an enclosed space, and the space is filled up 
with a liquid 32. A cross-sectional area of the bellows 31 
is set to be pretty smaller than an area of the diaphragm (e.g., 
approximately 1/20) . In addition, in order to ensure an 
operation of the bellows 31, its upper end surface is pressed 
from above by a weak spring 33. A pressure detection pin 28 
is attached vertically to a center of the upper end surface 
of the bellows 31. This detection pin 28 is not attached to 
the diaphragm 22, and therefore, a guide bar 34 is attached 
vertically to a lower surface of the diaphragm in a manner that 
the diaphragm moves with keeping horizontalness, and fitted 
slidably into a guide surface 35 projected vertically from a 
wall bottom surface. 

Since this accumulator is configured as above, it is the 
same as the conventional one explained by Fig. 2, in a point 
that a pressure in the lower chamber 23 increases gradually 
by inflow of an ink, and the spring 27 is compressed gradually, 
and the diaphragm 22 goes up. However, in this device, the 
upper chamber 24 is not opened up to atmospheric air and is 
hermetically closed, and therefore, a fluid in an inside is 
balanced with spring force of the weak spring 33 on the bellows 
31, when the diaphragm 22 goes up, and becomes a pressure of 
approximately 0.1 - 0.3 Kg/cm 2 . In this regard, however, an 
inside of the upper chamber 24 is filled up with a liquid, and 
therefore, a volume does not change even if a pressure 
fluctuates, and in addition, even if temperature changes, it 
is possible to neglect its volume change. Then, a 
cross-sectional area of the bellows 31, which is attached to 
the opening 30 of a ceiling of the upper chamber 24, is far 
smaller as compared with an effective area of the diaphragm 

22 (an area in a range of moving up and down) , and for example 
assuming 1/20 (approximately 1/4.5 in a diameter), an upper 
surface of the bellows 31 is to goes up 20 times of a rising 
amount of the diaphragm 22. For example, assuming that a 
pressure of the lower chamber changes by 10% and the diaphragm 
22 goes up by 0.1 mm on an average, the upper end surface of 
the bellows 31 goes up by 0.1 X 20 = 2 mm, and an upper end 
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of the detection pin 28 also goes up in accordance with this. 
Therefore, pressure detection accuracy is improved 
spectacularly as compared with the conventional one, and in 
addition, in accordance with increase of a stroke, in case that 
the micro switch is operated by this, a width of a blind zone 
of a pressure is reduced significantly, and control accuracy 
is improved significantly. 

In addition, as shown in Fig. 4, if it is configured in 
a manner that a slit plate 36, on which a wedge-shaped slit 
36a is disposed, is attached to the upper end of the detection 
pin 28, and illuminated by a light emitting diode 37 from one 
side thereof, and a photo diode 38 is disposed on the other 
to receive light, and a received light amount of the photo diode 
38 changes in accordance with displacement of the detection 
pin 28 in up and down directions, and a photoelectric output 
changes, and it becomes a pressure sensor. This further 
enables control more than ON/OFF control. 

As above, according to the present invention, by a simple 
configuration, accuracy of detection of an ink pressure in an 
accumulator, and pressure control is improved significantly, 
and a remarkable advantage can be obtained in improvement of 
printing quality. 

4. Brief Description of the Drawings 

Fig. 1 is a system view showing an ink circulation system 
of an inkjet printing device, and Fig. 2 is a cross-sectional 
view showing one example of a conventional accumulator, and 
Fig. 3 is a cross-sectional view showing an embodiment of an 
accumulator of the present invention, and Fig. 4 is a 
perspective view showing one example of a pressure detection 
portion in detail. 
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